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(54) Private radio communications system 

(57) In a mobile communications system each radio 
unit (14,16) is associated with a respective base station 
(12) as its 'home* base station; any radio unit can com- 
municate with any base station in whose service area it 
is located! Each base station has a radio interface (20) 
for communication with radio units, a telephone Inter- 
face (24) for connection to a telephone line, for example 
via a PABX (44). and a LAN interface (28) for connection 
to a local area network (40) to which all the base sta- 
tions are coupled. Voice communications for a handset 
are always routed through the home base station for 
that handset, e.g. to another harxiset or to the PABX. 
irrespective of the identity of the base station in whose 
service area the handset is currently located. 
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Description 

Technical Reld 

This invention relates to communications systems 
and paiUcularty, though not exclusively, to systems for 
providing nrK>bile communications. 

Bflffhqrftpnd Art 

Various Kinds of apparatus and methods for provid- 
ing mobile communications are known. Thus, for exanv 
pie, mobile telephone systems are now available which 
enable a user to place telephone calls over the public 
switched telephone network (PSTN) without having a 
physical wired link to the network. These systems 
include so-called cordless or in-buildirtg services, based 
for exanple on the CT-2 or Digital European Cordless 
Telecommunications (DECT) standards, which provide 
relatively short-range services within an area such as a 
user's workplace. A unit implementing the DECT air 
interface typically corrprises a base station, including a 
low-power radio transceiver, and a mobile radio handset 
module containing a second transceiver for communi- 
cating with the base station. The base station is con- 
nected by a telephone line to the PSTN, either directly 
or via a private automatic branch exchange (PABX). 
This has the disadvantage that although each additional 
DECT unit installed in an organization requires either a 
dedicated PSTN line or a PABX line, it offers no more 
than a mobile extension to the respective user's phone 
line. Providing additional facilities such as the ability to 
contact any mctWe handset wherever it is currently 
located in a building requires significant capital invest- 
ment by way of installation or upgrading of a PABX. Fur- 
thermore, if an organization invests in additional DECT 
units, the only benefit is the sinrple incremental expan- 
sion of the number of DECT base stations - there is no 
interaction between the DECT base stations to exploit 
the extended area of coverage provided by the base 
stations considered together. 

It is also known to provide mobile communications 
in systems involving a local area network (LAN). Thus 
European patent application No. 0 479 477 describes a 
distributed switching cellular communication system in 
which signals intended for a radio nrxxJule are routed 
between base stations via a LAN as tiie radio OKXlule 
moves from the sen^ice area of one base station into ttie 
sen/ice area of another. 

Pisclostireoflnyentton 

According to one aspect of this invention tiiere is 
provided a communications system comprising: 

a first communications network; 

a second comnrujnications network; 

a plurality of nodes, each node being connected to 

both said first and saki second communications 



networks and communicating with other nodes 
solely through said first communications network; 
and 

a plurality of devices, each device being associated 

5 wrtii a respective one of said nodes; 

each said node including means for selectively cou- 
pling to said second communications network those 
conrvnunications which originate only from a device 
associated with tiiat node and which are intended 

10 for said second communications network, and for 
selectively coiq^ling to said first communications 
network any communications from any device 
including devices not associated with ttiat node. 

15 The first communications network may be, for 
example, a shared communications network, such as a 
LAN. The second communications network may be. for 
exanple. a telephone network or an integrated services 
digital network. 

20 TTie device may be associated witti tiie nodes by 
reference to addresses kjentifying the nodes on the first 
communications network 

In one embodiment of tiie invention, communica- 
tions for a device which are intended for the second 

25 communications network are always routed through tiie 
node witti which tiiat device is associated. 

Brief Description of Drawings 

30 A conrununications system in accordance witii tiiis 
invention for wdbWe communications will now be 
described, by way of example, with reference to the 
accompanying drawings, in which: 

35 Figure 1 shows a mobile communications 

system; 

Rgure 2 is a schematic t>lock diagram of a 

base station forming part of ttie 
system of Rgure 1; 
40 Figures 3d to 3/7 show different possible operational 
configurations of tiie system; 

Rgure 4 shows one operational configura- 

tion of the base station of Rgure 2; 

Figure 5 shows complementary operational 

45 configurations of two of the base 

stations of Figure 2; 

Figure 6 is a more detailed schematic block 

diagram of the base station of Rg- 
ure 2; 

so Figure? is a flow chart of operations 

involved in registering presence of 
a radio unit forming part of the sys- 
tem of Figure 1 within a service 
area of a tiase station; 

55 Figure 8 is a flow chart of principal opera- 

tions performed by a base station 
receiving an incoming telephone 
call; 

Figure 9 is a f bw chart of principal opera- 
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tions performed by a base station 
forwarding an Incoming telephone 
call to a radio unit; 
Figure 10 is a diagram illustrating a protocol 

implemented in the flow charts of s 
Rgures 8 and 9, for connecting an 
incoming telephone call to a radio 
unit; 

Rgure 11 is a flow chart of principal opera- 

tions performed by a base station io 
receiving an outgoing telephone 
call from a radio unit; 

Rgure 12 is a flow chart of principal opera- 

tions performed by a base station 
forwarding an outgoing telephone is 
call to the PSTN; and 

Rgure 13 is a diagram illustrating a protocol 

implemented in the flow charts of 
Rgures 11 and 12. for making an 
outgoing telephone call from a 20 
radio unit 

Best Mode for Canrying Out the Invention. & Industrial 
Applig^bilHy 

25 

Referring to Rgure 1, a system 10 for mobile com- 
munications comprises several base stations 12; each 
base station has a respective rnobWe radio unit uniquely 
associated with it (in the case of voice and serial data 
communications) in a manner explained hereinafter. 30 
Each base station is typically assigned to an individual 
user, and is located in a convenient position in or adja- 
cent to that user's normal work area (ag. office, cubicle 
or desk) A radio unit may comprise, for exanple, a cord- 
less telephone handset 14. or a radio module 16 35 
designed to be connected to an input/output port (for 
example serial, parallel, infra-red or PCMCIA) of a port- 
able computing or information device such as is shown 
at 18. 

Several different communications facilities can be 40 
provkied by the base stations 12. Voice communica- 
tions can take place from any cordless handset 14 
either to another of the handsets or to a telephone out- 
skje the system 10 and connected to the PSTN; 'PSTN' 
and *public switched telephone network* are used herein 4s 
to refer to any network for provkJing telephone and 
related communications between devices, including the 
conventional telephone network based on fixed tele- 
communications links, the public land mobile network 
(PLMN) for mobile telephones, etc. Serial communica- so 
tions, using for example the RS232 protocol, can take 
place in similar manner between, for example, two Infor- 
mation devices, one of which may be outskie the sys- 
tem 10. Data can be communicated using a packet 
(LAN) protocol between any appropriately equipped ss 
computing or information device 18 and any other 
device connected with the system 10 for LAN communi- 
cations. 

A base station may have various different configu- 



rations, depending on which particular combination of 
communication facilities is desired. One specific, pre- 
fened configuration Is shown in Rgure 2. Refening to 
Rgure 2, an indivkiual base station 12 In this configura- 
tion has five main components: 

a radio interface 20 connected to a radio antenna 
22 and designed to operate in accordance with a 
cordless telephone protocol such as the DECT pro- 
tocol; the range of signals from the radio antenna is 
of the order of one hundred metres - this range 
defines the service area of the base station 12; 
a telephone interface 24 connected to a standard 
telephone jack plug 26 and designed to be coupled 
to a PSTN line, either directly or via a PABX; 
a LAN interface 28 connected to an appropriate 
LAN connector 30 (e.g. a co-axial plug) and 
designed to operate in accordance with a standard 
LAN protocol, such as the IEEE 802.3 standard or 
the IEEE 802.12 standard; 
a serial interlace 32 connected to an appropriate 
nultipole connector 34 (e.g. a 9-pin or 25-pin D 
connector) and designed to operate in accordance 
with a standard serial communications protocol, 
such as the RS232 protocol; and 
a control unit 36 which is coupled to each of these 
interfaces to coordinate their operation, arui to 
route communications between them as described 
below with appropriate conversion between their 
respective signal formats and protocols, to support 
the functions provided by the radio units. 

Instead of the telephone interface 24, tiie base sta- 
tion 12 may have an interface for connection to a higher 
bandwidth PSTN sen/ice, such as an integrated serv- 
ices digital network (ISDN) interface. Likewise the inter- 
face 20 may utilize any appropriate wireless technok>gy. 
such as infra-red communications. 

All of tiiese components of the base station are 
interconnected by links 38 by means of whfoh communi- 
cations traversing the base station eind control signcUs 
can be transferred between the different components as 
necessary. The radio interface 20 is capable of han- 
dling, and distinguishing messages for. several different 
DECT channels simultaneously, in accordance with the 
DECT protocol standard; likewise, the control unit 36 
and the LAN interface 28 can handle and distinguish 
messages for multiple communications paths simulta- 
neously, as described hereinafter. 

Refening again to Rgure 1 , each base station 12 is 
coupled to a LAN 40, via Ks respective LAN connector 
30. This LAN itself operates in conventional manner to 
transfer packets of data between stations or nodes con- 
nected to it, and may also exchange data packets with 
other networks via known devices such as bridges (as 
shown at 42) and rooters. The LAN 40 may be based on 
any appropriate network technology, such as Ethernet 
(e.g. IEEE 802.3) or lOOVQ-AnyLAN (i.e. IEEE 802.12); 
however, as the LAN is handling voice traffic it shoukJ 
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either be dedicated solely to supporting the system 10, 
or use high-speed (100+ Mbit/s) technology. Several dif- 
ferent communication protocols implementing higher 
levels of the OS! seven-layer ntodel for network archi- 
tecture can run on the LAN 40. Base stations on the 5 
LAN each have an identifying address, dependent on 
the LAN protocol in use, for example related to layer 3 
(IP address) or layer 4 (TCP address) of the OSI nfKxIel. 
In Rgure 1 the IP addresses of the base stations are 
represented by the letters A, B, C. etc. assodated with w 
each base station; the notation 12A. 12B. 12C is used 
herein to refer to the individual base stations 12 whose 
respective LAN addresses are A. B, eto.. whereas 
the reference numeral 12 without any suffix is used to 
refer to the t>ase stations generically, without regard to is 
their individual identities. 

Each base station 12 is coupled via its respective 
telephone jack plug 26 to a respective line of a tele- 
phone PABX 44, which is in tum connected to the 
PSTN. In addition, a base station may be coupled via its 20 
muttipole connector 34 to an auxiliary communications 
device; thus, for example, the base station 12E is shown 
coupled to a modem 46, which is in tum connected to 
the PABX 44 by the telephone line for the t>ase station 
12E. Facilities such as PSTN lines and modems are 25 
resources which typically cannot be shared between 
multiple users: at any specific time only one user can be 
involved in active voice or serial data communications to 
another user via a specific PSTN line and/or modem. In 
contrast LAN technology enables multiple users to 30 
share the same physical communications resources at 
the same time. Accadingly the arrangements for voice 
and serial data communications are different from those 
for LAN communications, and will be described first 

As noted earlier, each base station 1 2 has assod- 35 
ated with it one or nrK>re radio units, such as a cordless 
telephone handset 14 or a radio module 1 6. 

There is a specific, individual association of identity 
between each radio unit and a respective base station 
1 2, so that the base station 1 2 in question functions as 40 
the liome* base station for the associated radio unit 
This association of identity is implemented by using 
'subscription', a feature present in every unit implement- 
ing the DECT protocol, so as to provide the radio unit 
with a nfx>bile identifier indicating the required associa- 45 
tion; this identifier is based on the IP address of the rel- 
evant base station 12. Each radio unit has a single 
home base station, but a base station may be tiie home 
station for more than one radio unit 

The handsets 1 4 are designed to provide relatively so 
short-range cordless voice communications witii a base 
station 12. using a DECT air Interface. One of these 
handsets {14A) has a vncbWe identifier based on the IP 
address of the base station 12A, which is thus tiie home 
base station for this handset; likewise, the handset 1 4D ss 
has tiie base station 12D as its home base station, and 
that station's IP address is the basis for its mobile iden- 
tifier. The radio module 16 is designed to provide cord- 
less serial data communications witii a base station 12, 



again using a DECT air interface. This module 16E is 
specifically associated with the base station 12E as its 
home base station, and so has tiie IP address of that 
station as tiie basis for its identifier. 

Before a radio unit can operate as part of tiie sys- 
tem 10. it must be subsaibed to a base station 12 as its 
home base station. This typically occurs when a radio 
unit is first activated within range of, or temporarily wired 
to. one of the base stations 12 in tiie system 10 (ag. tiie 
base station 12 with which it was supplied, soon after 
installation of that base station). The radio unit will not 
have a mobile identifier at this point, and upon making 
contact with a base station 12 it therefore requests an 
identifier. Assuming tiie control unit 36 in the base sta- 
tion is able to accept an additional radio unit subscrip- 
tion, it updates a 'subscription* table (e.g. in tiie memory 
62) of radio units subsaibed to it to include the new unit 
and store an assodated authentication code; tiie control 
unit also updates a 'registration' table to indicate that the 
radio unit is 'registered' with that station (as descn'bed in 
more detail below); finally the control unit 36 sends an 
'accept* message to the radio unit informing it of tiie 
nrrobile identifier and a seed value from which the radio 
unit can independentiy derive the authentication code. 
As noted above, the identifier contains tiie IP address of 
tiie base station 12; a radio unit reference (e.g. based 
on a. count of units already sut>scribed to the base sta- 
tion) is appended to the IP address to identify the new 
radio unit uniquely. Upon receiving tiie accept message 
the radio unit extracts tiie mobile identifier and seed 
value and stores them internally (e.g. in a non-volatile 
memory such as an EEPROM or a flash memory unit) 
for future use. A base station's control unit 36 typically 
can only accept subscription requests from some pre- 
determined maximum number of radio units (e.g. in 
relation to availability in the base statfon of memay and 
otiier resources required to support each subscribed 
unit). If ttie base station already has this maximum 
number of units sut>scribed to it, tiie control unit 36 
sends the new radio unit a 'rejecf message; in tiiis case 
tiie subscription operation must be attempted with 
another base station before the radio unit can become 
operational. 

Every time a radio unit is switched on, or while 
switched on is moved into the service area of a base 
station 12 (as indicated by strength of signals received 
from tiie base station), a registration procedure occurs. 
This procedure is described in detail below; in summary 
tiie radio unit scans the available DECT channels and 
identifies the base station whose received signal 
strengtii is greatest; it then transmits a request for regis- 
tration of its presence to that base station, and indudes 
its mobile identifier in ttie request Unless tiiere is a 
problem the control unit 36 in the base station updates 
its registration table to indicate tiiat tiie radio unit is 
located witiiin that station's service area; if tiie base sta- 
tion is not the radio unifs home base station it is consid- 
ered to be a Visitor' base station, and it therefore also 
communicates the location of the radio unit back to that 
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unit's home base station. 

The nianner in whicli voice and serial data commu- 
nications to and from a radio unit are routed depends on 
whether the radio unit Is registered with its home basQ 
station. There are two principal cases, as follows: s 

(1) the radio unit is registered with its home t>ase 
station; 

(10 the radio unit is not registered with its home 
base station, but instead is registered with a visitor io 
base station. 

In both cases voice and serial data communications to 
and from the radio unit in the preferred implementation 
of the invention always traverse that unit's home base is 
station, either alone (case I) or via one (and only one) 
other base station (case II). Case It has two possible 
variants: 

(Ha) the radio unit is comnunicating with another 20 
device which is not in radio contact with the visitor 
base station (e.g. because communications are 
taking place via the PSTN, or because the other 
device is a radio unit registered with a different base 
station); 25 
(lib) the radio unit is communicating with another 
radio unit which is also registered with the same 
base station. 

It is possible to arrange for all communications in variant 30 
I lb to traverse one base station only which is common to 
tx>th radio units involved, in-espective of whether that 
t>ase station is the borne base station for either unit 
However, this implementation entails significantly nnore 
conplexity, and duplication of functions namally pro- 35 
vided by the PABX 44, arxi is therefore not preferred. 

Rgures 3a to 3/1 show the various possible config- 
urations by which communications are routed between 
on the one hand a radio unit (in this example a handset 
1 4) registered with either its home or a visitor base sta- 40 
tion, and on the other hand either the PABX, or another 
handset 14 registered with its respective home base 
station or a visitor t>ase station. Rgures 4 and 5 show 
the corresponding routing of communications within a 
base station 1 2, as described below. 45 

The sinplest situation, in which the handset 14A is 
registered witii its home base station 12A and is com- 
municating via the PABX 44 and tiie PSTN, is shown in 
Figure 3a. In this case control unit 36 in the base station 
1 2A routes communications internally between its asso- so 
ciated radio interlace 20 and telephone interface 24, as 
shown in Rgure 4. Thus communications for the hand- 
set 14A fraverse the following patii: 

- a DECT wireless channel (indicated at 48) between 55 
the handset arxJ the t>ase station; 

- the radio interface 20. confrol unit 36 and telephone 
interface 24 in the base station; arxl 

- the telephone line for that base station to tiie PABX 



44 and thence to the PSTN. 

This communications path is indicated in Rgure 3a by a 
dashed line 50a. 

If the handset 14A is registered with another (i.e. 
visitor) base station, such as tiie base station 128. the 
communications path is as shown at 50b in Rgure 3d. 
In this case tiie control unit 36 in the base station 12B 
routes communications intemally between its associ- 
ated radio interface 20 and LAN interface 28, as shown 
in the upper part of Rgure 5. and tiie confrol unit in the 
base station 12A routes its intemal communications 
between its associated LAN interface 28 and telephone 
interface 24. as shown in the lower part of Rgure 5. The 
path 50b traverses: 

- tiie DECT wireless channel 48 between the hand- 
set 14A and the visitor base station 128; 

- tiie radio interfece 20, confrol unit 36 and LAN inter- 
face 28 in tiie visitor base station 128; 

- tiie LAN 40, to the home base station 1 2A; 

- ttie LAN interface 28, control unit 36 and telephone 
interface 24 in tiie home base station 12A; and 
the telephone line for the home base station 1 2A to 
tiie PABX 44 and thence to tiie PSTN. 

Voice communications between tiie handset 14A 
and another handset 14D, when botii are registered 
with their respective base stations 12A and 12D. follow 
tiie path shown in Rgure 3c, as follows: 

- tiie DECT wireless channel 48 between the hand- 
set 14A and its home base station 12 A; 

- tiie radio interface 20. confrol unit 36 and telephone 
interface 24 in tiie base station 12A (configured as 
shown in Rgure 4); 

- tiie telephone line linking the base station 1 2A and 
tiie PABX 44; 

- tiie PABX 44; 

- tiie telephone line linking the base station 1 2D ard 
tiie PABX 44; 

- tiie telephone interface 24, confrol unit 36 and radio 
interface 20 in tiie base station 120 (also config- 
ured as shown in Rgure 4); and 

- a DECT wireless channel indicated at 52, between 
tiie handset 14D and its home base station 120. 

The part of tills path between tiie handset 14A and tiie 
PABX 44 is indicated by frie dashed line 50c, and its 
counterpart between tiie handset 14D and tiie PABX is 
indicated by tiie short-dashed line 54c. 

If tiie handset 14D is instead registered witii tiie vis- 
itor base station 12C, for example, as shown in Figure 
3d, voice communications between tiie handsets 14A 
and 140 follow a patii comprising a part 50d, tiie same 
as tiie part 50c in Rgure 3c. between tiie handset 14A 
and the PABX 44, and a counterpart 54d between tiie 
handset 14D and tiie PABX comprising: 
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- the telephone line linking the base station 1 2D and 
thePABX44: 

- the telephone interface 24, control unit 36 and LAN 
interfcice 28 in the t>ase station 12D (configured as 
shown in the lower part of Figure 5); 5 

- the LAN 40. to the visitor base station 1 2C; 

- the LAN interfece 28, control unit 36 and radio inter- 
face 20 in the visitor base station 12C (configured 
as shown in the upper part of Figure 5); and 

- the DECT wireless channel 52 between the hand- io 
set 14D and the visitor base station 120. 

When both handsets 14A and 14D are registered 
with respective different visitor t>ase stations, such as 
12B and 12C (Figure 3e). the voice communications is 
between the handsets follow a path conrprising parts 
506 and 54e. as follows: 

- the DECT wireless channel 48 between the hand- 
set 14A and the visitor base station 12B; 20 

- the radio interface 20, control unit 36 and LAN inter- 
face 28 in the visitor t>ase station 12B (configured 
as shown in the upper part of Rgure 5); 

- the LAN 40, to the home base station 12A; 

- the LAN interface 28, control unit 36 and telephone 25 
interface 24 in the home base station 12A (config- 
ured as shown in the lower part of Rgure 5); 

the telephone line linking the home base station 
12AandthePABX 44; 

- thePABX44; 30 

- the telephone line linking the second home base 
station 12D and the RABX 44; 

- the telephone internee 24, control unit 36 and LAN 
interface 28 in the base station 12D (configured as 
shown in the lower part of Figure 5); 3S 

- the LAN 40. to the second visitor base station 1 20; 
the LAN interface 28, control unit 36 and radio inter- 
face 20 in the visitor base station 120 (configured 
as shown in the upper part of Rgure 5); and 

the DECT wireless channel 52 between the hand- 40 
set 14D and the visitor base station 120. 

A particular case of the previous situation occurs 
when each handset 14A. 14D is registered with the 
other handset's home base station, as shown in Rgure 45 
3/; in these circumstances the communications 
between the handsets follow a path 50/ and 54/ conv 
prising: 

- the DECT wireless channel 48 between the hand- so 
set 1 4A and the base station 1 2D (in its capacity as 
visitor base station for the handset 14A); 

- the radio interface 20. control unit 36 and LAN inter- 
face 28 in the base station 12D (configured, in 
respect of communications with the radio interface ss 
20, as shown in the upper part of Rgure 5); 

- the LAN 40, to the base station 1 2A (as home base 
station for the handset 14A); 

- the LAN interface 28, control unit 36 and telephone 



interface 24 in that base station 12A (configured, In 
respect of communications with the telephone inter- 
face 24, as shown in the kwer part of Rgure 5); 

- the telephone line linking the base station 1 2A and 
thePABX44; 

- thePABX44; 

- the telephone line linking the t>ase station 12D (as 
home base station for the handset 14D) and the 
PABX44; 

- the telephone interface 24, control unit 36 and LAN 
interface 28 in that base station 12D (configured, in 
respect of communications with the telephone inter- 
face 24, as shown in the lower part of Rgure 5); 

- the LAN 40. to the base station 1 2A (as visitor base 
station for the handset 1 4D); 

- the LAN interface 28. control unit 36 and radio inter- 
face 20 in the base station 12A (configured, in 
respect of communications with the radio interface 
20. as shown in the upper part of Rgure 5); and 

- the DECT wireless channel 52 between the hand- 
set 14D and the visitor base station 12A 

It can be seen that in the circumstances shown in 
Rgure 3/ the two base stations 12A and 12D each have 
two distinct communication paths traversing them 
(albeit both paths are carrying the same message 
stream and both paths involve the LAN interface 28 in 
each base station). The control units 36 in the base sta- 
tions 1 2 are capable of distinguishing different parts of a 
communication path which exist simultaneously in this 
manner, and of routing individual messages appropri- 
ately (e.g. from the LAN interfece 28 to the radio inter- 
face 20 or the telephone interface 24) in accordance 
with the part of the communication path to which each 
message belongs. 

In a variation of the case illustrated in Rgure 3f the 
handset 14D is registered with the base station 12A (i.e. 
the home t>as6 station for the handset 14A), but the 
hartdset 14A is registered with, for example, the t>ase 
station 12B (and thus, as in Rgure 3e. not with the 
home base station 12D of the handset 14D). The com- 
munication path between the handsets 14A and 14D in 
this case oonprises a combination of the part 50e of 
Rgure 3e for the handset 14A and the part 54/ of Rgure 
3/ for the handset 14D. 

tf both handsets 14A and 14D are registered with 
the home base station 12A of the handset 14 A. commu- 
nications between them follow the path 50^ plus 54g 
shown in Rgure 3^: 

- the DECT wireless channel 48 between the hand- 
set 14A and the base station 12A (as home base 
station for the handset 14A); 

- the radio interface 20, control unit 36 and telephone 
interface 24 in the base station 12A (configured, in 
respect of communications with the telephone Inter- 
face 24, as shown in Figure 4); 

- the telephone line linking the base station 1 2 A and 
thePABX44; 
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. thePABX44; 

- the telephone line linking the home base station 
1 2D for the handset 14D and the PABX 44; 

- the telephone interlace 24, control unit 36 and LAN 
interlace 28 in that base station 12D (configured as 
shown in the tower part of Rgure 5); 

- the LAN 40, to the base station 1 2A (as visitor base 
station for the handset 1 4D) ; 

- the LAN interface 28. control unit 36 and radio inter- 
face 20 in the base station 12A (configured, in 
respect of comnminications with the LAN interface 
28. as shown in the upper part of Figure 5); and 

- the DECT wireless channel 52 between the hand- 
set 14D and the visitor base station 12A. 

As in Rgure 3/, the control unit 36 in the base sta- 
tion 12A routes different messages between the radio 
interface 20 and either the telephone interface 24 or the 
LAN interface 28 according to the part of the communi- 
cations path to which they belong. 

The final configuration which can occur is shown in 
Rgure 3/t, in which both handsets 1 4A and 1 4D are reg- 
istered with a base station 12B which Is not the home 
base station of either handset. Voice communications 
between the handsets 14 follow the path SOh plus 54/7, 
as follows: 

- the DECT wireless channel 48 between the hand- 
set 14A and the visitor base station 128; 

- the radio interface 20, control unit 36 and LAN inter- 
face 28 in the base station 128 (configured as 
shown in the upper part of Rgure 5); 

- the LAN 40, to the home base station 12A for the 
handset 14A; 

- the LAN interface 28, control unit 36 and telephone 
interface 24 in that base station 12A (configured as 
shown in the lower part of Rgure 5); 

the telephone line linking the base station 1 2A and 
the PABX 44; 
' the PABX 44; 

- the telephone line linking the home base station 
12D for the handset 140 and the PABX 44; 

- the telephone interface 24, control unit 36 and LAN 
interface 28 in that base station 12D (configured as 
shown In the lower part of Rgure 5); 

- the LAN 40, to the visitor base station 1 28; 

- the LAN interface 28, control unit 36 and radio inter- 
face 20 in the visitor base station 128 (configured 
as shown in the upper part of Rgure 5); and 

- the DECT wireless channel 52 between the hand- 
set 14D and the visitor base station 128. 

In this case the control unit 36 in tiie visitor base 
station 12B distinguishes messages aniving via the sta- 
tion's LAN interface 28 as being intended for either ttie 
handset 14A or the handset 14D in accordance with 
address information contained in the LAN packets, and 
instructs tiie radio interface 20 to route the messages 
over the appropriate DECT channel. 



Rgure 6 shows the main components of a base sta- 
tion 12 in more detail. Referring to Rgure 6. the control 
unit 36 includes a micro-processor 60 for coordinating 
tiie operation of ttie base station under the control of 

5 software stored in a memory 62. This software imple- 
ments various management functions, such as sub- 
scription of a radio unit to establish its home base 
station, registration of a radio unit at a visitor base sta- 
tion, and coordination of operation of tiie interface com- 

10 ponents of the base station. To enable this coordination 
and to interconnect tiie interface components, the base 
station includes a switch 64 coupled to each interface 
component by the communication links 38. This switch 
may be implemented as a dedicated hardware device or 

IS as appropriate communication functions provided by 
ttie micro-processor 60 under software control. The 
switch 64 enables control signals to be passed to each 
internee component and data to be passed between 
ttie Interface components in any combination with 

20 appropriate conversk>n as required between the data 
and signal formats employed by each interface compo- 
nent. 

The radio interface 20 includes a transmitter 70 and 
receiver 80 each connected to tiie antenna 22. The 

25 transmitter 70 receives data from tiie associated link 38 
via an encoder 72 and nrxxjulator 74. and the receiver 
80 supplies data to tiie link via a denrxxJulator 82 and 
decoder 84. The operation of all these modules in ttie 
radio interface 20 is coordinated in accordance with tiie 

30 DECT protocol by a DECT controller 78, which is also 
directiy coupled to ttie link 38. 

The telephone interface 24 includes a line irrterface 
90 for safe connection of tiie base station to telephone 
circuitry (i.e. the PABX 44 or ttie PSTN itself) in con- 

35 fbrmity with regulatory requirements. Unless the PABX 
44 uses digital transmission, digital data on ttie link 38 
associated witti the telephone interface are converted 
into analogue form by a digital-to-analogue (D-A) con- 
verter 92 for transmission over tiie telephone line, and 

40 received analogue signals are converted by an ana- 
logue-to-digital (A-D) converter 94 into digital form for 
comnunication over ttie link 38. In addition a dual-tone 
multi-frequency (DTMF) module 96 converts signals 
(e.g. for dialling) resulting from operation of a keypad of 

45 a handset 14 into appropriate tones for transmission of 
ttie identity of pressed keys over tiie telephone network. 

The LAN interface 28 comprises a packet assem- 
bler-disassembler (PAD) 100 for converting data 
between its format as received over ttie associated link 

so 38 and the appropriate packet format for the LAN to 
which the base station 12 is coupled. LAN packets are 
transmitted and received by a LAN transceiver 102. 

The serial interface 32 contains a universal asyn- 
dironous receiver-ti'ansmitter (UART) 110 for convert- 

55 ing between data as received over ttie associated link 
38 and data signals propagating in bit-serial form at an 
appropriate bit rate via the connector 34. 

The registration procedure which is implemented 
when a radio unit is switched on. or moved out of ttie 



7 



13 



EP0758188A1 



14 



service area of one base station 1 2 into the service area 
of another, is iilustrated in the flow chart of Rgure 7. 

Referring to Figure 7, the procedure is initiated at 
step 120. either when a radio unit is turned on (having 
previously been subscribed to a base station, and thus 5 
already having a mobile identifier) or when changes in 
received agnal strength indicate it has nioved Into the 
service area of a different baise station. In this step the 
radio unit transmits a request to the base station in 
whose service area It is located for registration of the io 
unit's presence, and includes in the request its mobile 
identifier and an authentication value t>ased on the 
authentication code derived from the seed value previ- 
ously supplied by its home base station. 

Upon reception of this request, the control unit 36 in is 
the base station 12 establishes whether it is the home 
base station for the radio unit which transmitted the 
request, by comparing the mobile identifier In the 
request with the station's own IP address, at step 122. If 
its IP address is contained in the mobile identifier, the 20 
radio unit is identified as being already subscribed to 
this base station as its home base station, and the pro- 
cedure advances directly to step 130. At this step the 
control unit 36 may reject the reg^tion attenrpt, for 
exanple because the base station currently has insuffi- 2s 
cient spare channel bandwidth to service another radio 
unit, or because the identity of the radio unit cannot be 
authenticated; othenwise the control unit 36 updates its 
subscription and registration tables to indicate that this 
radio unit is located within the station's own service so 
area. The result of the registration procedure is notified 
to the radio unit at step 132. Assuming the procedure is 
successful, at step 1 34 the base station checks whether 
the new information recorded in the subscription table at 
step 1 30 implies that the radio unit was previously reg- 35 
istered with another base station. If it was. the other 
base station is notified at step 136. via the LAN 40. that 
the radio unit is no longer located in its service area, so 
that the control unit 36 in that other station can update 
its registration table, at step 138. 40 

If the test at step 122 indicates that the base sta- 
tion's own IP address is not contained in the mobile 
identifier in the request from the radio unit, the radio unit 
is Identified as being suttscribed to another base station 
and to be Visiting' the cun-ent base station. The registra- 45 
tion procedure continues to step 124. where the control 
unit 36 in the visitor base station creates a network con- 
nection via the LAN 40 with the control unit 36 in the 
radio unifs home base station (e.g. according to the 
transmission control protocol. TCP). At step 126 this so 
network connection is used to enable a dialogue 
between the control units in the visitor base station and 
in the home base station to be conducted, so that the 
control unit in the visitor base station can obtain a copy 
of the entry, including information for checking authen- ss 
ticity. relating to the radio unit In the home base sta- 
tlons's subscription table. At the next step 128 the visitor 
base station updates its registration table, to show the 
identity of the radio unit which initiated the registration 



procedure at step 120 and the identity of its home base 
station; in addition the new location information for the 
radio unit, including the IP address of the visitor base 
station, is sent via the LAN to the home base station. 
That station updates its subsaiption table, at step 130, 
to indicate that the radio unit is now registered with the 
base station having that IP address. The result of the 
registration procedure is notified to the radio unit at step 
132 by the home base station, via the visitor base sta- 
tion. Then the check at step 134 for any change in the 
service area location of the radio unit, and any neces- 
sary notification and updating at steps 136 and 138, are 
carried out as prevbusly described. 

The procedures for receiving and originating tele- 
phone calls involving a handset 14 are shown in the flow 
charts of Rgures 8 and 9, and 1 1 and 12 respectively; 
Rgures 10 and 13 show conresponcfing flows of mes- 
sages between base stations 12 in the case of a hand- 
set 14 located within the service area of a visitor base 
station. 

Referring to Rgure 8, when a telephone call is 
made to a radio unit (e.g. the handset 14A), the incom- 
ing call arrives via the PSTN and the PABX 44 at the tel- 
ephone interfeice 24 in the home base station 12A for 
that handset as indicated at step 200. This interface 
signals the existence of the call to the control unit 36. via 
the connecting link 38, and at step 202 the control urtit 
checks its registration table to find out whether the 
handset 1 4A is curentJy registered with it. If so the con- 
trol unit 36 operates the switch 64 to connect tfie tele- 
phone interface 24 to the radio interface 20, and the call 
is directed to the handset 14A in accordance with the 
DECT protocol, at step 204. 

As noted above, the switch 64 may be implemented 
by means of conrununication functions under software 
control. In this case, 'operation* of the switch 64 to con- 
nect the telephone interface 24 to the radio interface 20 
may comprise, for exanrple. the establishment by the 
control unit of a signalling connection over the links 38 
between the telephone interface 24 and the radio inter- 
face 20 for the transfer of messages and data between 
those interfaces, in accordance with an appropriate pro- 
tocol and using known principles for real-time program- 
ming to support multiple processes and message 
transfers between communications "ports'. Each such 
connection which is established by the control unit in its 
base station is distinguished by a respective identifier or 
'handle*, and every message exchanged between the 
telephone interface 24 and the radio Interface 20 
includes the kientifier for the connection to which that 
message relates. Thus, for example, the radio interface 
20 can use the identifier to determine which radio chan- 
nel to use for each message it receives, so that the mes- 
sage is transmitted to the appropriate handset 1 4. In the 
case of voice communications a steady flow of data is 
essential to ensure an acceptable quality of uninter- 
rupted voice signals as perceived by the users; accord- 
ingly it is desirable to minimize delays in transferring 
voice data between interfaces in each base station. To 
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this end. voice data may be transferred between these 
interlaces along paths which bypass the signalling con- 
nections; fa example the telephone interface 24 arrd 
the radio Interlace 20 may be enabled to write such data 
directly to one another's internal circuitry (e.g. buffer 5 
memory) at locations specified when the signalling con- 
nection is established. 

If the registration table indicates that the handset 
1 4A is not registered with the home base station, it must 
currently be registered with another base station, i.e. a 10 
visitor base station, so the call must be directed via that 
visitor base station. Accordingly at step 206 the control 
unit 36 instructs the LAN interface 28 to set up a LAN 
connection to the visitor base station identified in the 
subscription table as having the handset 1 4A registered 15 
with it for voice communications. This LAN connection 
may involve, for example, a TCP connection for the 
exchange of signalling messages between the two sta- 
tions, and a user datagram protocol (UDP) connection, 
to be used for exchange of voice packets. 20 

To ensure that the LAN connection will not intro- 
duce an excessive delay in the propagation of voice sig- 
nals, at step 208 the home base station assesses the 
round-trip return time for a data packet between itself 
and the visitor base station, e.g. using the process com- 25 
monly known as *plnging\ If the LAN delay (equal to 
one-half of this round-trip time) is not found to be less 
than a predetermined threshoki which will ensure 
acceptable quality of voice transmission, the home base 
station determines that the call cannot be set up with an 30 
adequate quality. In this case the visitor base station is 
infonfned that the call has failed and the LAN connection 
is released, as indicated at step 210. 

If the LAN delay is less than the threshold, the con- 
trol unit signals the visitor base station that there is an 35 
incoming call through the LAN connection, at step 212. 
and then enters a timed loop comprising steps 214 and 
216, to await acceptance of the call. If the call is found, 
by the test at step 216, to have been abandoned before 
it is accepted, the visitor base station is informed at step 40 
210 that the call has failed, and the LAN connection is 
released. 

As shown in Rgure 9, at step 300, the control unit 
36 in the visitor base station receives the messages set- 
ting up the iAH connection and notifying it of the incom- 45 
ing call, and as a result, at step 302, sends a message 
via its associated radio interface 20 to the handset 14A 
associated with the base station which sent the LAN 
messages, to inform the handset of the incoming call. 
TTie visitor base station control unit then enters a timed so 
loop conprising steps 304 and 306, to await an 
acknowledgement from the handset 14A that it can 
accept the call. If the call is notified as being aban- 
doned, as tested at step 306. the call fails at step 308. 

When step 304 indicates that an acknowledgement ss 
accepting the call has been received, the control unit in 
the visitor base station confirms acceptance to the 
home base station, at step 310. The control unit also 
operates the switch 64 (fa example by establishing a 



signalling connection over its associated links 38 as 
described above) to couple its associated radio Inter- 
face 20 and LAN interface 28 for the transfer of mes- 
sages and data between those interlaces. The 
connectton is distinguished by a respec^e kJentrfier 
which is used within the base station, as previously 
described, so that fa exantple the LAN interface 28 can 
determine which LAN connection to use for each mes- 
sage it receives from the radio interface 20. To minimize 
delays in transfening votee data between these Inter- 
faces the data are transferred along paths which bypass 
the signalling connections; thus the radio interface 20 
and the LAN interface 28 are enabled to write such data 
directly to one another's internal circuitry (e.g. buffer 
memory) at locations specified when the signalling con- 
nection is established. 

Referring again to Rgure 8, the acceptance confir- 
mation from the visita t)ase station is detected by the 
home base station at step 214. and the control unit in 
that base station proceeds to step 218. operating Ks 
switch' 64 (e.g. to establish a signalling connection) to 
enable the transfer of messages and data over the links 
38 between its associated telephone interface 24 and 
LAN interface 28. Voice signals from the PSTN line are 
digitized if necessary by the A-D converter 94 in the tel- 
ephone interface and supplied over the links to the LAN 
interface, where they are formed into packets 
addressed to the visitor base station and sent to it over 
the LAN. Conversely, data in packets received from the 
visitor base station are extracted by the LAN interface, 
transfen'ed to the telephone interface and converted by 
the D-A converter 92 into voice signals to be applied to 
the PSTN line. 

In a complementary manner the visitor base sta- 
tion, at step 312 (Rgure 9). receives packets from the 
home base station at its LAN interface 28, which 
extracts the data they contain and supplies these data 
over the links 38 to the associated radio interface 20 
together with the handle identifying the signalling con- 
nection between the interfaces to which the data relate 
(and thus ultimately the handset 14 for which they are 
destined). The radio interfoce in turn fonwards the voice 
data to the handset 1 4A identified by means of that han- 
dle. Voice data coming from the handset 14A to the vis- 
itor base station are transferred in the reverse path to 
the LAN interface 28. which assembles packets and 
sends them over the LAN to the home base station 
identified by its IP address, stored in the visita base 
station's registration table In association with the identity 
of the handset 14A. 

TTiis exchange of packets over the LAN between 
the two base stations continues until the visita base 
station detects termination of the call at step 314 in 
response to the handset 14 going on-hook. whereupon 
the base station sends a release message to the home 
base station at step 316. When the home base station 
detects the release message at step 220. it clears the 
call on the PSTN line and releases the LAN connection 
to the visitor base station, at step 222. The two base 
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stations also operate their switches 64 to remove the 
connections between their respective interfeces 
involved in the voice data transfer. 

If the handset 14A wishes to originate a call, it 
sends a setup request, including its nnobile (dentif ier, to 
the control unit 36 of the base station in whose service 
area it is located, as Indicated at step 400 in Figure 11. 
The control unit checks at step 402 whether It is located 
in the home base station for the handset 1 4A, by testing 
whether the mobile identifier includes the IP address of 
that base station. If it Is in the home base station, the 
control unit 36 operates the switch 64 as described 
above to connect the radio interlace 20 to the telephone 
interface 24 over the links 38, and the call is set up 
directly within the base station at step 404. 

If the mobile identifier does not include the base 
station's IP address the base station is potentially a vis- 
itor base station for the handset 14A. Accordingly the 
control unit 36 proceeds to step 406, where it checks 
that the handset 14A is registered with it, and (assuming 
it is) extracts the IP address of the home base station for 
the handset from the handset's mobile identifier and 
instructs the LAN interface 28 to set up a LAN connec- 
tion (TCP and UDP) with that home base station. 

At step 408 the control unit assesses the LAN delay 
time between the visitor base station and the home 
t>ase station, as previously described with reference to 
st^ 208 of Rgure 8. If the delay time is excessive, as 
Indicated by comparison with the predetermined thresh- 
okJ, the call is deemed to have failed at step 410 and the 
home base station is notified of this and the LAN con- 
nection is terminated. Othenwise the control unit uses 
the LAN connection to send a message to the home 
base station to set up a call. 

As shown in Rgure 12, the home base station 14A 
receives this message at step 500 and. at step 502, its 
control unit 36 instructs the associated telephone inter- 
face 24 to go off-hook and connect to the PSTN line. 
The control unit 36 also sends an acknowledgement to 
the visitor t)ase station via the LAN 40 that the connec- 
tion has been made, and operates its switch 64 to con- 
nect the telephone interface 24 arxl the LAN interlace 
28 over the links 38 in the home base station. 

Refening again to Rgure 1 1 , the visitor base station 
control unit repeats a loop comprising steps 412 and 
414 to await the acknowledgement from the home base 
station 14A that the PSTN connection has been made. 
Pending receipt of such acknowledgement the call may 
be abandoned by the handset 14A, In which case this 
event Is detected at step 414; the home base station is 
Informed of this and the LAN connection is terminated 
at step 410. 

When the acknowledgement is found at step 412 to 
have been received, the visitor base station control unit 
proceeds to step 416, where it signals the handset 14A 
that the call can proceed, and instructs its switch 64 to 
couple the radio interface 20 and the LAN interface 28 
over the associated links 38, e.g. by establishing a sig- 
nalling connection with a con^espondlng identifying han- 



dle. Keypad data coming from the handset 14A to the 
visitor base station to Identify the number to be dialled, 
and 8ut>sequently voice data, are transferred at step 
418 from the radio interfece 20 to the LAN interface 28. 

5 This latter interfece assembles packets and sends them 
over the LAN to the home base station identified by Its 
IP address, stored in the visitor base station's registra- 
tion table in association with the identity of the handset 
14A. Likewise the LAN interface 28 receives voice data 

10 packets from the home base station, extracts the data 
they contain and supplies these data over the links 38 to 
the associated radio interfece 20, together with the han- 
dle identifying the connection over the links 38 to which 
they relate (and thus the home base station 12A from 

is which they came). The radio interface In turn fonwards 
the voice data to the handset 14A, kJentified by associ- 
ation with that handle. 

In a complementary manner the home base station 
1 2A. at step 504 (Rgure 1 2), receives keypad and voice 

20 data packets from the visitor base station at its LAN 
interface 28, where the data are extracted from the 
packets and transferred to the associated telephone 
interface 24 to be converted by the D-A converter 92 
into signals to be applied to the PSTN line. Voice signals 

25 from the PSTN line are digitized by the A-D converter 94 
in the telephone interface arxi supplied over the links 38 
to the LAN interface, where they are formed into packets 
addressed to the visitor base station and sent to it over 
the LAN 40. 

30 The exchange of packets over the LAN between the 
two base stations continues until the visitor base station 
detects termination of the call at step 420 (Rgure 11), 
whereupon it sends a release message to the home 
base station at step 422. When the home base station 

35 12A detects the release message at step 506 (Rgure 
12). it clears the call on the PSTN line and releases the 
LAN connection to the visitor base station, at step 508. 
Both k>ase stations also operate their switohes 64 to 
remove the connections estatilished between their 

40 respective interfaces when the call was set up. 

The handset 1 4A may be moved sufficiently, while a 
call is in progress, for it to receive a stronger signal from 
ar)other base station than the one with which it is cur- 
rently registered. In this case the handset 14A first reg- 

45 isters itself with the new t>ase station, as described with 
reference to Rgure 7, using a different DECT channel 
from that k>eing used for the call in progress. If the new 
base station Is the handset's home base station, that 
base station can then connect its telephone interface 24 

so to Its own radio interface 20, and release the LAN con- 
nection to the visitor base station with which the hand- 
set was previously registered. If. on the other hand, the 
new base station is a visitor base station, it establishes 
a LAN connection to the handset's home base station, 

55 as described with reference to Rgure 1 1 , and requests 
the home base station to address further data packets 
to H. When this changeover has been accomplished the 
base station with which the handset 14 was previously 
registered is notified so that it can update its tat)les and 
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release Hs LAN connection to the home base station. 

Serial data communications are supported by the 
base stations 12 in a similar manner to voice oommuni- 
cations, but using the serial interfece 32 in each base 
station in place of the telephone interface 24 where s 
appropriate. 

However, cmmunication of data using a packet 
protocol over the LAN 40 is inrplemented differently. If a 
radio unit is to be involved In such data communication, 
that unit is assigned its own hardvrare-related media- io 
access control (MAC) address. In the case of a radio 
unit incorporating the DECT protocol, for example, this 
MAC address may be related to the unif s unique DECT 
identity. When a radio unit registers with a base station 
12, as described above with reference to Rgure 7, the is 
unit's MAC address is stored by the base station 1 2 in a 
MAC address table, at the same time that the unit's 
mobile identifier is stored In the registration table. The 
base station's own MAC address is also Included, per- 
manently, In this MAC address table. 20 

Every data packet appearing on the LAN 40 has a 
header containing, amongst other infbnnation, the MAC 
address of the intended destination for that packet 
Each packet's header is checked by the LAN interface 
28 in each base station 12 to ascertain whether that 25 
packet is destined for any of the radio units whose MAC 
addresses cunrently appear in the MAC address table 
maintained by that base station. To avoid inposing an 
excessive processing burden on the microprocessor 60 
in the base station, this MAC address check may be so 
performed by hardware circuitry dedicated to that task. 
If the MAC address in a packet's header matches one of 
the MAC addresses In the table, the packet is accepted 
by the LAN interface 28, and if the MAC address is that 
of a radio unit registered with the base station, the data 35 
in the LAN packet are transferred with an identifier over 
the links 38 to the radio interface 20, to be fonwarded to 
the appropriate radio unit 

If a radio unit riKves in such a way that it becomes 
registered with a different base station during a LAN 40 
communication operation, one or more LAN packets 
passing to or from that radio unit may fail to reach tiieir 
destination during the changeover to the new base sta- 
tion, tn this case the normal procedures which are 
implemented in LAN software for re-sending lost a cor- 45 
rupted packets may be expected to remedy this failure. 

LAN packets generated by a radio unit are received 
by tile radio interface 20 in the base station 12 with 
which the unit is currently registered, where ttiey are 
transferred via the links 38 to the LAN interface 28, to be so 
transmitted over the LAN 40. It will be apparent to a per- 
son skilled in the art ttiat ttie base stations 12 provide 
LAN access to tiie radio units by operating in effect as 
LAN brkiges. 

The system 1 0 described atx]ve has several practi- ss 
cal advantages. It provides a distributed, self-managed 
mobile communications system. In which there is no 
need for a costiy, centralized control and management 
device of the kind which is commonly used in conven- 



tional mobile communications systems. In the imple- 
mentation described maximum use Is made of 
infrastructure and fadlrties which are provided by exist- 
ing installations: all features of the PABX 44, such as 
switching and call fbnwarding, are directly available to 
the handsets 14. The system 10 can be implemented In 
an incremental manner, witiiout requiring any m^or Ini- 
tial capital Investment in new, centralized equipment. 
Thus indtvkiual users can purchase base stations 12 
and associated handsets 1 4. at f irst for independent use 
as stand-alone cordless telephones with an existing 
PABX 44. When a suff ident number of base stations are 
present In an organization to constitute a worthwhile 
system, tiie base stations 1 2 can comnruinicate with one 
another over a LAN 40, which may already be Installed 
for use with personal computer systems. As soon as this 
connection Is made, the base stations 12 automatically 
cooperate to provide the distributed system 10 without 
furttier investment or action by tiie users. To assist tills 
inaemental Installation, the base stations 12 may be 
soki witti only some of the interfeces installed (eg. the 
radio Interface 20 and the telephone Interiace 24); the 
remaining Intertoces (e.g. the LAN interlace 28 and tiie 
serial interface 32) may be added as subsequent pur- 
chases as and when required. 

Various modifications can be made to the system 
described above. The radio protocol for use by the radio 
interface 20 and the radio units need not be tiie DECT 
protocol; other protocols such as CT2 or QSM can be 
used, alone or In combination in the same syst^. 
Otiier communications technology, such as infrared, 
can be used instead of or In addtion to radio to provide 
wireless connections. As noted earlier, it is possible for 
a t>ase station to be home base station for more than 
one radio unit, and in particular more ttian one handset 
14, by providing It witii multiple telephone interfaces 24. 
However, it may be preferred to limit each base station 
to being home base station fa only one (voice) handset, 
to simplify practical Implementation. As also noted 
above, communications between two handsets both 
located in the service area of ttie same base station 
may be routed solely tiirough that base station instead 
of via the home base station(s) of tiie handsets. How- 
ever, tills option requires duplication in the base stations 
of functions (in particular switching) which are Inherent 
in tiie PABX 44. and significantiy increases tiie com- 
plexity of tiie base stations. 

Claims 

1 . A communications system comprising: 

a first communications network (40); 
a second communications network (26.44); 
a plurality of nodes (12). each node being con- 
nected to botii said first and said second com- 
munications networks and communicating witii 
other nodes solely tiirough said first communi- 
cations network (40); and 
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a plurality of devices (14,16), each device 
being associated with a respective one of said 
nodes (12); 

each said node (12A) including means (36) for 
selectively coupling to said second communi- s 
cations network (26,44) those comnminications 
which originate only from a de^ce (14A) asso- 
ciated with that node and which are intended 
for said second communications network, and 
for selectively coupling to said first comnuinica- io 
tions network (40) any communications from 
any device including devices (14D) not associ- 
ated witti tiiat node. 

The communications system according to claim 1, is 
wherein said first communications network (40) is a 
shared communications network, such as a LAN. 

The communications system according to claim 1 
or claim 2, wherein said secorKi communications 20 
network (26,44) is a telephone network or an inte- 
grated sendees digital network. 

The comnrtunications system according to any one 
of the preceding claims, wherein said devices (1 4A) 2s 
are associated with said nodes (12A) by reference 
to addresses identifying said nodes on said first 
communications network (40). 

Tlie communications system according to any one 30 
of the preceding claims, wherein communications 
for a device (14A) which are intended for said sec- 
ond communications network (26,44) are always 
routed through the node (12A) with which that 
device is associated. 35 
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